Resident recruitment is one of the most important responsibilities of residency programs. Resource demands are among the principal reasons for calls for recruitment reform. The purpose of this study was to provide a national snapshot of estimated costs of recruitment among US family medicine programs. The aim was to provide data to assist programs in securing and allocating resources to manage the increasingly challenging recruitment process.
R esident recruitment is one of the most important and demanding responsibilities of graduate medical education (GME) programs. In 2018, 557 family medicine residency programs offered 3,629 positions in the National Resident Matching Program (NRMP). 1 A national survey of family medicine program directors (N=152) reported that programs received an average of 1,322 applications, equivalent to 189 per available position.
2 On average, family medicine programs invited 113 applicants to interview, completed interviews with 85, and ranked 72 applicants for seven positions. 2 The 2018 match was the largest on record both for applicants and positions offered. 1 Although residency programs report already being overwhelmed with applications, increasing numbers of applications are predicted due to the synergistic effect of larger numbers of applicants and increased numbers of applications made by each applicant. 3 The resource demands of recruitment are among the principal reasons for calls for process reform by programs in multiple specialties. [3] [4] [5] [6] [7] [8] [9] [10] [11] Nevertheless, very little national information is available on the costs to programs of resident recruitment or the resources allocated by hospitals and other program sponsors. We identified only one relevant study, a 2009 survey of residency program directors in internal medicine (N=270). That study estimated a median cost of $14,162 (range $9,741-$22,605) to programs for each NRMP-matched position. The total included an average of $1,042 (range $733-$1,565) per completed interview. 12 
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Community-based programs spent more than university-affiliated programs, and university-based programs reported the lowest expenditures. 12 Studies of student-reported expenses during residency interviewing show that programs vary significantly in covering costs and providing reimbursement. 13, 14 Meals are the most common expenses covered by programs. Students report that programs seldom contribute to accommodation and rarely to travel expenses. 13, 14 In general, students report that family medicine programs provide more financial and in-kind support to interviewees than other specialties. 13, 14 The purpose of this study were to provide a national snapshot of estimated costs of resident recruitment among US family medicine residency programs based on program characteristics such as region, size, and type (academic, community-based/ university-affiliated, and communitybased/nonaffiliated). This study also sought to identify and quantify the principal components of recruiting and interviewing expenses, including faculty, resident, and staff time; reimbursement of travel expenses, lodging, and meals; and other costs such as recruitment at national conferences and recruitment materials. Our aim was to provide data to assist programs in securing and allocating resources to manage the increasingly challenging resident recruitment process. Study findings can also inform and stimulate national discussion of best practices in developing a more effective and efficient process of resident recruitment.
Methods
The questions were part of a larger omnibus survey conducted annually by the Council of Academic Family Medicine (CAFM) Educational Research Alliance (CERA). 15 The CERA steering committee evaluated questions for consistency with the overall aim of the omnibus survey, readability, and existing evidence of reliability and validity. Pilot testing was done with family medicine educators who were not part of the target population. Questions were modified following pretesting for flow, timing, and readability. The American Academy of Family Physicians Institutional Review Board approved the project in January 2018. Data were collected from January to February 2018.
The survey was sent to all program directors leading family medicine programs accredited by the Accreditation Council for Graduate Medical Education (ACGME). Programs were identified by the Association of Family Medicine Residency Directors (AFMRD). E-mail invitations to participate included a link to the online survey. Six follow-up emails were sent at weekly intervals to encourage nonrespondents to complete the survey. Specific questions were asked for this project regarding how many interviews each program offered to applicants; how many interviews were completed; the size of the annual interview budget; additional funds spent on recruitment; any payments/ reimbursements made for interviewee travel, lodging, and/or meals; and faculty, administrative staff, and resident hours used per completed applicant interview. See the Appendix (https://journals.stfm.org/media/2211/ nilsen-appendix-fm2019.pdf) for specific CERA questions used in this study.
Any response that was identified as an outlier by SPSS in stem-andleaf plots was removed from the data set before analysis. This included responses over $99,000 in "additional money used for recruitment," and any hours over 40 reported per interviewee for residents, faculty, and staff. Thus, the number of responses and response rate varies slightly between questions. This decision was made because we suspected that these were errors or metaphorical numbers, intended to represent a large amount, rather than actual numbers. Also, due to the small number of "other" types of programs (eg, military, community health center), their data was excluded from this study to limit the possibility of their identification.
Descriptive analyses (means, standard deviations, confidence intervals, and percentages) were used to describe respondents by key variables such as residency program region, program size, and program type, and also to describe the average time and financial costs of interviewing. χ 2 analyses were used to determine the frequency and percentage of responses based on the key variables, and to determine whether or not there was a statistically significant difference between them. Independent t-tests were used to determine if there were statistically significant differences between groups when compared to one another. Pearson correlations were also used to determine if program director experience as defined
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by their total number of years in the position was related to the overall program budget or expenditures. All data analyses were performed using SPSS version 24.0 (IBM, Armonk, NY) and Microsoft Excel.
Results
Population and Demographics
Of the 549 program directors identified by AFMRD, 13 had previously opted out of CERA surveys, and 14 emails could not be delivered, resulting in a sample size of 522. The final response rate for our survey questions was 53% (277/522). Respondents reported a range of less than 2 months to 33 years' experience as a program director, with a mode of 2 years and a mean of 7.2 (±6.3) years ( Table 1) .
The programs surveyed were generally representative of programs nationwide, but communitybased/university-affiliated programs were underrepresented in the sample (61% vs 76.5% nationally; (Table 2) . There were no statistically significant differences in the amount of time spent with interviewees based on geographic region. The lowest estimate for residents (4.6±2.1 hours) was given by large community/university-affiliated programs in the western region and the highest (9.4±7.5) hours by similar programs in the southern region. For faculty time, the lowest estimates (4.0±1.4 hours) were from university-based programs with fewer than 19 residents in the Midwest and the highest (9.2±9.6 hours) from community/ university affiliated programs with fewer than 19 residents in the western region. Estimates of staff time ranged from a low of 1.3 hours (±0.5) by large university-based programs Table  4 ]. Community-based/nonaffiliated programs spent more than either university-based or university-affiliated programs. Programs in the West spent less than those in the Midwest.
Using partial correlation to control for program size, no significant correlations were found between the number of years of program director experience and the total interviewing budget (r=.07, P=.27, n=271), or the additional money spent on recruitment (r=.06, P=.34, n=271). 
Discussion
These data demonstrate the magnitude of program resources consumed by recruitment and interviewing for residents, with an average of 6.4 hours of resident time, 5.6 hours of faculty time, and 4.4 hours of administrative staff time, and an average of $234 per completed residency interview. Additionally, the majority of family medicine residency programs (81.9%) involved in this study paid for applicant meals during the interviewing process, and more than half reimbursed for travel expenses (58.8%). However, these data do not include additional substantial costs to individuals and programs. Faculty and resident time for recruitment and interviewing must compete with patient care, education, research, and other responsibilities. This time burden is likely unevenly distributed as programs are likely to rely more heavily on specific Number (%) of respondents reporting any payment or reimbursement to interviewees for the item.
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individuals whose personalities and interpersonal skills are suited to the interviewing process. Any adverse effects of recruiting and interviewing activities on the education of such residents have not been studied. Relatedly, lost productivity of faculty in education, clinical service, administration, and research due to recruiting has not been quantified and may be significantly higher for some individuals. Among staff, program coordinators are often the first line in application screening, and are the principal contact for applicants for information, interview scheduling, and overall coordination. Hospital systems often evaluate ACGME Program Requirements for coordinator requirements without considering the essential role of the coordinator in the overall recruitment effort. Also, the similar internal medicine study by Brummond and colleagues 12 showed an average expense of $1,042 (range: $733-$1,565) per completed interview, but this is due to the fact that the Brummond data accounts for the actual monetary cost of the time that faculty, residents, and staff spent on interviews, whereas our study did not. If the cost of the resident, faculty, and administrative staff time were included, the actual cost of recruitment and interviewing for family medicine residencies would be much higher. Overall, interviewing budgets (average of $17,079), combined with additional funds used for recruitment (average of $8,274) do not convey the enormous time investment for residents, faculty, and staff. Our findings show differences in expenditures and time commitment for resident recruitment based on program region, type, and size. The number of hours spent in resident recruitment of resident, faculty, and staff in the South region was much greater in programs fewer than 19 residents than those with 19 residents or more. Similarly, the number of hours of faculty and staff time spent in resident recruitment in Midwest and West region was much greater in programs fewer than 19 residents than those with 19 residents or more. Smaller programs may be spending more time in recruitment activities if only one or two people are assigned to review applications and interview applicants, as opposed to large programs which may be able to spread the workload out among more people. Programs also varied considerably in payment for interviewee lodging. Frequent payment for travel was only reported for university-based programs in the northeast region.
Program director experience does not appear to be significantly related to the volume or types of resource use reported.
Generalization of our findings is limited by the response rate and underrepresentation of communitybased/university-affiliated programs in our sample. In addition, data are self-reported and no literature or external information is available to validate program directors' reports of budgets and/or time spent. These data also only cover the program resources consumed by interviewing, Combined interviewing budget and additional money spent on recruitment activities
